Isolation and sequencing of cDNA clones encoding the Dictyostelium discoideum 30,000-dalton actin-bundling protein.
The Dictyostelium 30,000-dalton protein is a calcium-regulated actin filament-bundling protein which has been suggested to contribute to the structure and reorganization of filopodia and pseudopodia accompanying cell movements. cDNAs encoding this protein were isolated using antibody and oligonucleotide probes to screen cDNA libraries in phage lambda. The sequence of the cDNA predicts a protein of 295 amino acids with a molecular weight of 33,355. The sequence reveals two EF-hand calcium-binding regions that provide a structural explanation for calcium regulation of the activity of this protein. The putative calcium-binding region of the 30,000-dalton protein has similarity to sequences of other calcium-regulated actin-binding proteins such as alpha-actin and fimbrin. One region of the sequence with similarity to both Dictyostelium gelation factor (ABP 120) and fructose bisphosphate aldolase is a potential actin-binding sequence. A highly charged region of the protein is similar to a sequence in human cytovillin that is repeated eight times in chicken gizzard caldesmon. No strong homology to previously identified actin-binding sequences of other actin-binding proteins is apparent. Results from Southern blot experiments indicate that the 30,000-dalton protein is encoded by a single gene in the Dictyostelium genome.